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Objectives: Ketamine and GHB are commonly used as drugs of abuse. Meanwhile, it was still unknown if these two drugs can damage
cerebrovascular functions, especially the blood-brain barrier. Thus, this study was aimed to evaluate the effects of ketamine and GHB
on the blood-brain barrier and cerebrovascular endothelial cells, the major components of the blood-brain barrier. Methods:
Cerebrovascular endothelial cells were prepared from mouse brain tissues, and were identified using immunocytochemistry. The
toxicities of ketamine and GHB to cerebrovascular endothelial cells were determined by analyses of cell morphologies, membrane
integrity, and cell viability. Apoptotic cells were quantified using flow cytometry. Permeability of cerebrovascular endothelial
cell-forming tight junction was analyzed using dextran-FITC as the probe. Mice were intraperitoneally injected with ketamine and
GHB. The integrity of the blood-brain barrier was assayed using Evan’s blue as the dye. Confocal microscopy was carried out to
analyze the occluding-form tight junction. Results: We have successfully isolated cerebrovascular endothelial cells from mouse brain
tissues, which were identified by immunocytochemical analyses of vimentin and Factor VIII. Exposure of cerebrovascular endothelial
cells to ketamine and GHB decreased cell numbers, interrupted the membrane integrities, and induced cells death. Both ketamine and
GHB could induce cerebrovascular endothelial cells to undergo apoptosis. Treatment of cerebrovascular endothelial cells with ketamine
and GHB increased the permeability of the cell-forming tight junction. After administering ketamine into mice, the blood-brain barrier
was interrupted. Results by confocal microscopy revealed that ketamine decreased the number of cererovascular endothelial cells and
broke-down the occludin-constructing tight junction. Meanwhile, GHB had not such effects. Conclusion and suggestion: This study
shows that ketamine and GHB can lead to death of cerebrovascular endothelial cells via an apoptotic mechanism. Both ketamine and
GHB can interrupt the tight junction, which is constructed by cerebrovascular endothelial cells. However, only ketamine has its toxicity
to the blood-brain barrier in mouse brain through suppression of oclludin polymerization. This study suggests that when ketamine and
GHB are abused for long periods, they may induce dysfunction of the blood-brain barrier, then leading to brain injuries.



